Aim. To investigate the antibacterial properties of the owers of melliferous plants on the cultures isolated from honeycombs affected by foulbrood. Methods. Microbiological, cultural-morphological, biochemical, electronmicroscopic, statistical. Results. Antibacterial effect on the Melissococcus pluton 8.1 strain was demonstrated by the ower extracts of 14 plant species and that on Bacillusaspecies -by the ower extracts of 27 plant species blossoming in the early spring. Conclusions. To study bee colonies affected by foulbrood, it is possible to use the properties of such nectariferous plants as Lamium album, Acer campestre, Prunus tomentosa, Allium cepa, Tagetes patula, Spiraea japonica, Achillea millefolium, Calluna vulgaris, Mentha piperita, Tilia cordata, Centaurea jacea, Lysimachia nummularia. The results of the experiments on the culture of microorganisms, isolated from the honeycombs of the bee colonies affected by foulbrood, demonstrated that these plants could be effective for the prevention and treatment of bacterial bee diseases.
INTRODUCTION
It is known that in case of some bacterial diseases, bee colonies are capable of "self-healing" and this process coincides with the start of massive blossoming of melliferous plants. Thus, this "self-healing" phenomenon may be related to medicinal and healthimproving properties of melliferous ora. In addition to sucrose, fructose, and glucose, the nectar of owers also contains dextrins, organic acids, mineral salts and enzymes, glycosides, essential oils, tannins, saponins, derivatives of phenol and avones [1] . The available microelements are , , n, Fe, Mg, Cu, Zn, Co, Cr, Al, V, Se, Ni, Sr, Pb, B. It is recommended to place the beehives with bee colonies in the places with the variety of blossoming plants to ensure prevention and treatment of diseases [2, 3, 4] . nthe impact of plant extracts on the agents of bacterial, fungal and microsporidial diseases of bees is well known. Therefore, anti-ascospherosis properties of over 500 plant species, presented in Ukraine's ora, were investigated using the culture of Ascosphaera apis (in vitro) in the Laboratory of technological and special measures of preventing bee diseases, NSC "Institute of Beekeeping named after P.I. Prokopovych". Further on, the bees (in vivo), intentionally infected with spores of Nosema apis, were used to investigate anti-nosematosis properties of the extracts, obtained from the plants, which demonstrated anti-askospherosis effect. The results were used to select the plants, extracts of which hed complex antinosematosis-ascospherosis properties and which could be used as a basis for ecologically safe plant preparations for the treatment of bees from nosematosis and ascospherosis [5, 6] . Many studies have been dedicated to the investigation of phytoncides of plants, in particular, garlic and onions, on the agents of bacterial diseases of bees. During thehstudy, conducted by a group of American scientists, garlic was used to extract the antibiotic substance -allicin, formed in the damaged clove with sulfur-containing aminoacid (+)-S-alyl-lcysteine sulfoxide. It was demonstrated that allicin inhibited the growth of Paenibacillus larvae the agent of American foulbrood, the areas of growth delay were 45-50 mm [2] . V.I. Polteev studied the antibacterial effect of pine phytoncides and recommended their use in treatment of infectious diseases of bees [7] . However, the data on the impact of ower extracts of melliferous plants on the agents of bacterial diseases of bees are still unavailable in scienti c literature.
We havs previously determined that the flower extracts of 38 plant species showed antibacterial properties against the museum culture of Bacillus subtilis UKM -901, the areas of growth delay for all the investigated extracts were 7-21 mm. The highest bactericide effect was recorded foy the flower extracts of onion (Allium cepa) -the diameter of the area of growth delay was 21 mm, treacle mustard (Erýsimum cheiranthoídes) -17 mm, purple coneflower (Ehinacea purpurea) and tufted vetch (Vicia cracca) -16 mm [8] .
This study was aimed at investigating the antibacterial properties of owers of melliferous plants regarding the cultures, isolated from honeycombs of bee brood, affected by foulbrood.
MATERIALS AND METHODS
The study was conductedein cooperation between the Laboratory of technological and special measures of preventing bee diseases, NSC "Institute of Beekeeping named after P.I. Prokopovych" and NSL of Microbiology and Immunology Issues of Biotechnology, NSC "Institute of Biology" of the Taras Shevchenko National University of Kyiv.
The objects of our study were 10 strains of bacteria, isolated from 10 samples of honeycombs with sealed bee brood, selected in May-August of 2012-2014 in Kyiv and Zhytomyr regions [9] . The cultures were kept at the temperature of +4 º in the medium of meat-andpeptone agar (MPA) under the layer of paraf nic oil. The daily culture of microorganisms was used for the study.
The ethanol ower extracts of 153 plant species, collected in 2012-2015 in different regions of Ukraine, were used in thekstudy. The antibiotic activity of ower extracts was analyzed using the disk-diffusion method [10] . The ethanol ower extracts were prepared using the following method: 1 g of owers was added to 2 ml of 90 % ethyl alcohol with subsequent careful homogenization. The obtained ethanol extracts were applied to paper discs with the diameter of 6 mm. Paper discs, treated with the mixture of physiological solution and alcohol (1:2), were used as the control. The experimental and control discs were dried in the laminar box at room temperature. The suspension of the daily culture of investigated microorganisms was prepared using the sterile physiological solution until obtaining the concentration of 1 10 9 CFU/ml. 0.1 ml of the prepared suspension was inoculated in a lawn on Petri dish with the MuellerHinton medium. The discs with the extracts were placed on the surface of the medium with inoculated microorganisms, cultivated for 24 h in the thermostat at 37 º , with subsequent registration of the areas of microorganism growth delay.
The results of statistical processing were presented in the form of con dence intervals, built using Statistica program.
RESULTS AND DISCUSSION
The ethanol ower extracts of 125 plant species, including 11 garden plants, 44 -ornamental plants, 70 -wild plants were studied for the antibacterial activity of the ethanol ower extracts regarding the strain of Melissococcus pluton 8.1. It was demonstrated that only 14 of all the investigated extracts had antibacterial activity against Melissococcus pluton 8.1 -the agent of European foulbrood ( Fig.1) : one of garden plant, ve of ornamental plants and eight of wild plants.
The highest activity was demonstrated by the following ower extracts: onion (17 mm), French marigold (15 mm), Japanese meadowsweet (15 mm), yarrow (15 mm).
The Bacillus sspecies, isolated from the honeycombs with infected bee brood [11] , were used as test-cultures, because the representatives of this genus are frequent agents of bee diseases: American foulbrood (Paenibacillus larvae (Bacillus larvae)), European foulbrood (Paenibacillus alvei (Bacillus alvei); Brevibacillus laterosporus (Bacillus laterosporus = Bacillus orpheus); Paenibacillus apiarius (Bacillus apiarius); parafoulbrood ( illus paraalvei), powder-like brood (Paenibacillus larvae pulvifaciens) [12, 13] .
The of ethanol ower extracts of 28 species of wild, ornamental plants, trees and bushes, collected in MarchMay 2015 in the city of Kyiv and Kyiv region, were used to study antibacterial activity against Bacillus species.
It was demonstrated that the extracts of 27 plant species revealed their antibacterial activity against the investigated microorganisms, the areas of growth delay were 7-15 mm. The highest activity against all investigated strains was demonstrated by the ower extracts of eld maple (Acer campestre) (89 %), (Fig. 2) . tThe antibacterial activity was also demonstrated by the ower extracts of all investigated ornamental plants, bushes and trees, and 95 % of all studied wild plants. The average value for the area of growth delay for wild species, ornamental plants, trees and bushes was 9.2 mm, 8 mm, and 8.5 mm, respectively.
It is noteworthy that some plants, namely, white dead-nettle (Lamium Album), eld maple (Acer Campestre), Nanking cherry (Prunus Tomentosa), Scotch heather (Calluna Vulgaris), lungwort (Pulmonaria Ofcinalis), alpine squill (Scilla Bifolia), hedge woundwort (Stachys Sylvatica), spring speedwell (Veronica Verna), the ower extracts of which demonstrated the antibacterial activity against test-cultures, were melliferous plants.
The highest sensitivity was revealed for strain No. 2.1, which was in uenced by 50 % of all the investigated ower extracts (Fig. 3) . High sensitivity was also demonstrated by strain No. 7 (the areas of growth inhibition were found at the impact of 43 % of the investi- Therefore, the antibacterial effect against the strain of Melissococcus pluton 8.1 was demonstrated by the ower extracts of 14 plant species, the effect against the bacteria of Bacillus genus, isolated from the pathological material -by the ower extracts of 27 species of early-blossoming plants, 10 of which ware ornamental plants and 17 -wild ones. It is possible to assume that the nectar of spring owers, especially trees and bushes, is the most healing for bees.
CONCLUSIONS
The obtained data may be used to study the antibacterial effect of such melliferous plants as white deadnettle (Lamium album), eld maple (Acer campestre), Nanking cherry (Prunus tomentosa), onion (Allium cepa), French marigold (Tagetes patula), Japanese meadowsweet (Spiraea japonica), yarrow (Achillea millefolium), Scotch heather (Calluna vulgaris), peppermint (Mentha piperita), small-leaved linden (Tilia cordata), brown knapweed (Centaurea jacea), golden creeping Jenny (Lysimachia nummularia) on bee colonies, affected with foulbrood. The results of experiments on the culture of microorganisms, isolated from honeycombs, affected with foulbrood, testify to the fact that these plants may be ef ciently used for prevention and treatment of bacterial diseases of bees. 
